Since both alpha-toxin (isoelectric point, 7.9) and the lethal toxic fragment (isoelectric point, 8 .2) are basic proteins, ribonuclease A and egg yolk lysozyme (both basic proteins) were investigated, but they were not effective. However, histone II (Sigma Chemical Co.) and protamine (Sigma) stimulated the cAMP binding to the protein kinase (Table 1) . These findings seem to indicate that electrostatic interaction of the acidic protein kinase with basic proteins is not necessary to inhibit cAMP binding and protein kinase activity but that the inhibition depends on the protein structure itself. The effect of nucleotides and related compounds on cAMP binding is shown in Table 1 . These results were in reasonable agreement with those of Gilman (4) . This protein kinase showed a high affinity for cAMP binding (binding constant, 2.7 nM; Fig. 1 ), and a cAMP-dependent protein kinase inhibitor (Sigma) from rabbit muscle increased the affinity of cAMP for the enzyme (binding constant, 1.6 nM; Fig. 1 ), whereas it inhibited markedly the protein kinase activity.
Reciprocal plots of cAMP binding against cAMP concentrations (Fig. 1) suggested that the inhibition of initial rate of cAMP binding by alpha-toxin (0.2 to 1 MM) was competitive in nature.
The binding of the alpha-toxin to cAMP-dependent protein kinase was measured by isoelectric focusing in polyacrylamide gels by using the method of Righetti and Drysdale (10) and 25I-labeled alpha-toxin. As Fig. 2 shows, an enzymetoxin protein complex appeared in the gel as an intermediary band containing '25I-labeled alphatoxin. '25I-labeled alpha-toxin bound to the enzyme corresponded to a molar proportion of 2:1 (data not shown). It is now well accepted that cAMP-dependent protein kinase contains a dimeric regulatory subunit and two catalytic subunits which dissociate when cAMP binds to the regulatory subunits (2 mol of cAMP per mol of subunit monomer) (2) and that the protein ki- 'The purified lethal toxic fragment has a molecular weight of 17,000 (13) . f Corrected for the decrease in specific activity which resulted from addition of non-radioactive adenosine 5'-triphosphate. VOL. 24, 1979 NOTES 288 NOTES nase inhibitor specifically binds to the dissociated catalytic subunit (3). Since [3H]cAMP does not bind the alpha-toxin or the lethal toxic fragment and the alpha-toxin does not change the activities of adenylate cyclase and cAMP phosphodiesterase (unpublished data), the mechanism proposed for the inhibitory effect of the alpha-toxin on binding of cAMP to the protein kinase is the interaction of the alpha-toxin with one of two cAMP-binding sites in the regulatory subunit molecule. On this basis, further experiments attempting to clarify the effect of staphylococcal alpha-toxin on the spastic paralysis of isolated smooth muscle through the cyclic nucleotide pathway are in progress.
